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ASAE Standard: ASAE S414.1

TERMINOLOGY AND DEFINITIONS FOR AGRICULTURAL TILLAGE

IMPLEMENTS

Developed by the ASAE Cultural Practices Equipment Committee in cooperation with the Tillage
Equlpmem Councnl of the Farm and Indusmal Equipment Institute; approved by the Power and

y Di
revised December 1990.

SECTION 1—PURPOSE AND SCOPE

1.1 The purpose of this Standard is to provide uniform terminology and
definitions for tillage implements designed primarily for use in the
production of food and fiber. It does not include implements designed for
earth movement and transport.

1.2 Dimensions, spacings, depths of operations, widths or velocities
may be used as a part of the implement specifications. These should not
be considered as performance specifications for any type of design of
publication.

SECTION 2—TILLAGE IMPLEMENT CATEGORIES

2.1 Primary tillage. Primary tillage implements displace and shatter
soil to reduce soil strength and to bury or mix plant materials, pesticides,
and fertilizers in the tillage layer. Primary tillage is more aggressive.
deeper, and leaves a rougher soil surface relative to secondary tillage.
2.1.1 Examples of primary tillage implements
Plows
Moldboard
Chisel
Combination chisel with cutting blades
Wide-sweep
Disk
Bedder
Moldboard listers
Disk bedders
Subsoilers
Disk harrows
Offset disk
Heavy tandem disk
Powered rotary tillers
2.2 Secondary tillage. Secondary tillage implements till the soil to a
shallower depth than primary tillage implements, provide additional
pulverization, mix pesticides and fertilizers into the soil, level and firm the
soil, close air pockets, and eradicate weeds. Seedbed preparation is the
final secondary tillage operation.
2.2.1 Examples of secondary tillage implements
Harrows
Disk
Spring, spike, coil, or tine tooth
Knife
Powered oscillatory spike tooth
Packer
Ridger
Leveler
Rotary ground-driven
Cultivators
Field or field conditioner
Rod weeders
Rollers
Powered rotary tillers
Bed shapers
Rotary hoes
2.3 Cultivating tillage. Cultivating tillage implements perform
shallow post-plant tillage to aid the crop by loosening the soil and/or by
mechanical eradication of undesired vegetation.

d by ASAE March 1982; reconfirmed December 1986;

2.3.1 Examples of cultivating implements
Row crop cultivators
Rotary ground-driven
Spring tooth
Shank Tooth
Rotary hoes

Rotary tillers—strip type, power driven
2.4 Combination primary tillage. Combination primary tillage
implements perform primary tillage functions and utilize two or more
dissimilar tillage components as integral parts of the implement (not as
attachments).

2.4.1 Examples of combinations of components used in primary
tillage

Coulter blades, subsoiler shanks, and chisel plow shanks

Chisel plow shanks and disc blades

2.5 Combination secondary tillage. Combination secondary tillage
implements perform secondary tillage functions and utilize two or more
dissimilar tillage components as mtegral parts of the implement (not as
attachments).

2.5.1 Examples of combinations of components used in secondary
tillage

‘S’ tines, spike teeth, and disc blades

Packer rollers and spring teeth

' SECTION 3—IMPLEMENT HITCH CLASSIFICATION

3.1 Pull
3.1.1 Wheel-mounted
312 Drag
3.1.3 Squadron

Semi-mounted (semi-integral)

Rear-mounted (three-point integral)

Front-mounted

Center-mounted

Not all tillage tools are produced with each hitch classification.

32
33
34
35
36

SECTION 4—IMPLEMENT FRAME CONFIGURATIONS
Rigid
Rigid with rigid wings
Single folding wing
Dual folding wings -
Mutltiple folding wmgs
Hinged
Sectional
4.8 Endways transported

4.9 Winged styles may have mechanical, hydraulic, or no folding
assistance.

4.1
4.2
4.3
44
4.5
4.6
4.7

SECTION 5—DEFINITIONS AND ILLUSTRATIONS

5.1 Disk harrow: A primary or secondary tillage implement
consisting of two or four gangs of concave disks. Adjustment of gang
angle controls cutting aggressiveness. Disk harrow hitches are either rear-
mounted or pull type. Types of disk harrows are shown in Figs. 1-7.



FIG. I—SINGLE DISK HARROW—Two Gangs of Disks Set to Oppose
Each Other—Drag-Type Pull Hitch

FIG. 5—TANDEM DISK HARROW—Dual Folding Wings—Wheel-
Mounted Pull Hitch

FIG. 2—TANDEM DISK HARROW—In Line—Four Gangs of Disks
With the Two Front Gangs Set as a Single Disk Harrow and the Two Rear
Gangs in Tandem to Those in Front—The Rear Gangs Throw Soil in the
Opposite Direction to That From the Front Gangs—Wheel-Mounted Pull
Hitch

FIG. 6—TANDEM DISK HARROW _Tooth Drag Harrow Attachment
—Wheel-Mounted Pull Hitch

FIG. 3—TANDEM DISK HARROW—Front Gangs Offset—The Inner
End of One Front Gang Travels Behind the Inner End of the Other Front
Gang—Wheel-Mounted Pull Hitch

FIG. 4—TANDEM DISK HARROW—Double Offset—The Inner End of
One Gang Travels Behind the Inner End of the Other Gang in the Same .
Rank—Wheel-Mounted Pull Hitch ' FIG. 7—TANDEM DISK HARROW—Rear-Mounted Hitch
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5.2 Offset disk harrow: A primary or secondary tillage implement
consisting of two gangs of concave disks in tandem. The gangs cut and
throw soil in opposite directions. Types of offset disk harrows are shown
in Figs. 8-10.

FIG. 9—OFFSET DISK HARROW-—Drag-Type Pull Hitch

FIG. 10—OFFSET DISK HARROW-—Squadron, Drag-Type Pull Hitch

5.3 One-way disk harrow: A tillage implement equipped with one
gang of concave disks. When mounted in short flexible gang units, the
harrow conforms to uneven soil surfaces. Types of one-way disk harrows
are shown in Figs. 11-12.

FIG. 11-—ONE-WAY DISK HARROW—Rigid Frame—Wheel-Mounted
Pull Hitch

F1G.12—ONE-WAY DISK HARROW—Equipped with Seeder
Attachment—Squadron, Wheel-Mounted Pull Hitch

5.4 Moldboard plow: A primary tillage implement which cuts,
partially or completely inverts a layer of soil to bury surface materials,
and pulverizes the soil. The part of the plow that cuts the soil is called the
bottom or base. The moldboard is the curved plate above the bottom
which receives the slice of soil and inverts it. Moldboard plows are
equipped with one or more bottoms of various-cutting widths. Bottoms are
commonly right-hand that wrn all slices to the right. Two-way moldboard
plows are equipped with right-hand and left-hand bottoms that are
alternately used to turn all slices in the same direction as the plow is
operated back and forth across the field. Types of moldboard plows are
shown in Figs. 13-16.

FIG. 13—MOLDBOARD PLOW—Six Botlom—Wﬁeel-Mounted Puli
Hitch



FIG. 14—MOLDBOARD PLOW—FIVE BOTTOM. SEMI-
MOUNTED HITCH

FIG. 15—MOLDBOARD PLOW—FIVE BOTTOM. REAR
MOUNTED . . .
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FIG. 16-~MOLDBOARD PLOW~TWO-WAY. REAR MOUNTED

5.5 Chisel plow: A primary or sccondary tillage unplement which
shatters the soil without complete burial or mixing of surface materials.
Multiple rows of staggered curved shanks are mounted either rigidly,
with spring-cushions, or with spring resets. Interchangeable sweep,
chisel, spike, or shovel tools are attached to each shank. Working
width is increased by adding folding wings to the main unit, Combina-
tion implements consist of chisel plows with gangs of flat or concave
disks or individual rolling coulters preceding the shanks to cut surface
residue and vegetation. Chisel plows differ from cultivators by being
constructed stronger with wider spaced shanks for primary tillage. (See
Field cultivators, paragraph 5.9.). Types of chisel plows are shown in
Figs. 17-21.

FIG. 17—CHISEL PLOW—RIGIDLY MOUNTED SHANKS.
WHEEL MOUNTED PULL HITCH

FIG. 18—CHISEL PLOW-—-WHEELS ARE FOR DEPTH CON-
TROL. REAR MOUNTED

FIG. 19—CHISEL PLOW—DUAL FOLDING WINGS. WHEEL
MOUNTED PULL HITCH
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FIG. 20—COMBINATION CHISEL PLOW—Two Opposing Gangs of
Concave Disks, Spring-Cushioned Shank Mounts—Wheel-Mounted Pull
Hitch

FIG. 21—COMBINATION CHISEL PLOW—Individual Rolling  FIG. 24—DISK PLOW—Two-Way, Two Blade~—Rear-Mounted
Coulters Preceding Each Shank—Wheel-Mounted Pull Hitch

5.7 Subsoiler: A primary tillage implement for intermittent tillage at
depths sufficient to shatter compacted subsurface layers. Subsoilers are
equipped with widely spaced shanks either in-line or staggered on a V-
shaped frame. Subsoiling is commonly conducted with the shank paths
corresponding to subsequent crop rows. Strong frame and shanks are
required for deep operation. Types of subsoilers are shown in Figs. 25-26.

5.6 Disk plow: A primary tillage implement with individually
mounted concave disk blades which cut, partially or completely invert a
layer of soil to bury surface material, and pulverize the soil. Blades are
attached to the frame in a tilted position rclative to the frame and © the
direction of travel for proper penetration and soil displacement.
Penetration is increased by the addition of ballast weight. Disk plows are
equipped with one or more blades of diameter corresponding to intended
working depth. Disk plows are commonly right-hand, but two-way plows
are equipped with right-hand and lefi-hand blades. Types of disk plows
are shown in Figs. 22-24.

FIG. 22—DISK PLOW—Two-Way—Wheel-Mounted Pull Hitch FIG. 26—SUBSOILER—V—Frame—Rear—Mounted



5.8 Bedder-ridger: A primary tillage implement or a secondary
tillage implement for seedbed forming. Bedder tools are either moldboard
lister bottoms which simultaneously throw soil in both right-hand and left-
hand directions or short disk gangs with two or more disks of equal or
varying diameters. Each disk gang throws soil in one direction and is
followed by another disk gang throwing soil in the opposite direction to
form a furrow. Planting attachments are sometimes added behind a bedder
for planting either on top of the beds or in the furrows. Types of bedder-
ridgers are shown in Figs. 27-31.

FIG. 30—ROW BEDDER—Moldboard Lister Bottoms, Gauge Wheels
for Depth Control—Rear-Mounted

FIG. 31—ROW BEDDER—Lister Bottoms Mounted on Parallel Linkage
With Individual Depth Control - Rear-Mountcd, Endways Transport Ilitch

FIG. 27—SUBSOIL BEDDER—In-Line Shanks, Disk Bedder With Two
Disks per Individually Mounted Gang Unit—Disk Gangs are

Staggered—Rear-Mounted 5.9 Field cultivators: A secondary tillage implement for seedbed

preparation, weed eradication, or fallow cultivation subsequent to some )\) :
form of primary tillage. Field cultivators are equipped with spring steel
shanks or teeth which have an integral forged point or mounting holes for

replaceable shovel or sweep tools. Teeth are generally spaced 15-23 cm

(6-9 in.) in a staggered pattern. Frame sections are folded upwards_or

backwards for uansport. Types of field culuvators are shown in Figs. 32-

33.

FIG. 28—SUBSOIL BEDDER—Same as Fig. 27 Except That Disk V
Gangs are Opposed

FIG. 32—FIELD CULTIVATOR—Dual Folding Wings—Wheel-
Mounted Pull Hitch

af=t=

FIG. 29—ROW BEDDER—Disk Bedder, Gauge Wheels for Depth  FIG. 33—FIELD CULTIVATOR-—Dual Wings Folded for Transport e
Control—Rear-Mounted —Rear-Mounted :



5.10 Row crop cultivator: A secondary tillage implement for tilling
between crop rows. The frame and cultivating tools are designed to
adequately pass through standing crop rows without crop damage. Gangs
of shanks are often independently suspended on parallel linkages with
depth-controlling wheels to provide flotation with the soil surface. Tool
options are shanks with shovels or sweeps, spring teeth, and ground-
driven rotary finger wheels. Types of row crop cultivators are shown in
Figs. 34-40.

FIG. 33—ROW CROP CULTIVATOR—One-Row, Spring Teeth, Crop
Shields—Rear-Mounted

FIG. 34—ROW CROP CULTIVATOR—Four-Row, Shanks on Paraliel
Linkages With Gauge Wheels, Rotary Crop Shields—Front-Mounted

i N 3 P i i B W FIG. 39—ROW CROP CULTIVATOR—Same as Fig. 38 Except Two-
1—2 . AL : y g 1 Row, Rolling Coulter for Lateral Stability
/ it <

FIG. 40—ROW CROP CULTIVATOR—Rotary Ground-Driven Gangs of
Finger Wheels—Rear-Mounted

5.1 Harrows: Tillage implements used for seedbed preparation and
in some cases light surface cultivation after the seed is planted and before
or after the crop emerges. Harrows level the soil surface, enhance
. moisture retention, pulverize surface clods, and disturb the germination of
FIG. 36—ROW CROP CULTIVATOR—Spring Teeth, Dual Wings  small weeds. Harrows have staggered teeth of either rigid spikes, coil-
Folded for Transport—Rear-Mounted spring round wires, flat-spring bars, or S-shaped spring bars. Types of
harrows are shown in Figs. 41-46,

g

=+’ FIG. 37—ROW CROP CULTIVATOR—Sweep Tools are Shanks Ganged FIG. 41 —HARROW-—Spring Teeth, Hinged Frame Sections—Drag-
on Paralle] Linkages—Rear-Mounted, Endways Transport Hitch Type Pull Hitch

i



FIG. 2—HARROW—Section, Round-Wire Teeth

FIG. 43 -HARROW—Scctions, Spike Teetli

FIG. 44—HARROW-—Four Sections, Spike Teeth—Squadron Hitch

FIG. 45—HARROW—Wheels Control Depth; S-Shaped Spring Teeth
Followed by Coil-Spring Wire Teeth—Rear-Mounted

" FIG. 46—HARROW-—Power-Osciliated Spike Teeth—Rear-Mounted

5.12 Rotary hoe: A secondary tillage implement for dislodging small
weeds and grasses and for breaking soil crust. Rotary hoes are used for
fast, shallow cultivation before or soon after crop plants emerge. Rigid
curved teeth mounted on wheels roll over the soil, penetrating almost
straight down and lifting soil as they rotate. Hoe wheels may be mounted
in multiple gangs or as short gangs on spring loaded arms suspended from
the main frame. Types of rotary hoes are shown in Figs. 47-49.
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FIG. 47—ROTARY HOE—In-Line Sections on Spring Loaded
Arms—Rear-Mounted



FIG. 48—ROTARY HOE—DUAL FOLDING WINGS FOR
TRANSPORT. REAR MOUNTED

FIG. 49—ROTARY HOE—REAR MOUNTED, ENDWAYS
TRANSPORT HITCH

5.13 Seedbed conditioner: A combination secondary tillage imple-
ment for final seedbed preparation. Typical purpose is to smooth and
firm the soi surface for flat-planting. A seedbed conditioner is shown
in Fig. 50.

FIG. S0—SEEDBED CONDITIONER—COMPRISED OF FIELD
CULTIVATOR TEETH, ROLLING CUTTER-MIXER BLADES,
SPIKE TOOTH HARROW SECTIONS. AND A DRAG BAR.
WHEEL MOUNTED PULL HITCH

5.14 Roller harrow: A secondary tillage implement for seedbed
preparation which crushes soil clods and smooths and firms the soil
surface. It consists of an in-line gang of ridged rollers, followed by one
or more rows of staggered spring cultivator teeth, followed by a second
in-line gang of ridged rollers. Types of roller harrows are shown in Figs.
51-52.
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FIG. 51—ROLLER HARROW—WHEEL MOUNTED PULL HITCH

FIG. 52—ROLLER HARROW—WITH DUAT. FOLDING WINGS.
WHEEL MOUNTED PULL HITCH

5.15  Packer: A secondary tillage implement for crushing soil clods
and compacting the soil. Packers consist of one or two in-line gangs of
rollers. Roller sections may be lugged wheels or any one of various
shaped ridged wheels. Types of packers are shown in Figs. 53-56.

FIG. 53—SINGLE PACKER ROLLER—IN-LINE ROLLER GANG.
DRAG TYPE PULL HITCH

FIG. S54—SINGLE PACKER ROLLER—OFFSET ROLLER
GANGS. DRAG TYPE PULL HITCH

FIG. S5—TANDEM PACKER ROLLER—LEADING ROLLER
WHEELS ARE LARGER DIAMETER THAN TRAILING ROLLER
WHEELS. DRAG TYPE PULL HITCH



5.17 Tillage components: Soil-engaging components of tillage
implements designed to perform primary or secondary tillage functions.
Components are shown in Figs. 59-78. :

FIG. 56—CLOD BUSTER ROLLER—Two Angled Gangs of Spiked

Roller Wheels, Typically Pulled Behind a Plow—Drag-Type Pull Hitch
FIG. 59—COULTER BLADE—Smooth—A Flat Circular Blade,
Sharpened at the Circumference

516 Rotary tiller: A primary or secondary tillage implement used for
broadcast or strip tillage. Rotary tillers are also used as chemical
incorporators prior to planting and as row crop cultivators. They consist of
a power-driven shaft, transverse to the direction of travel, equipped with

curved knives that slice through the soil, chop surface residue, and mix all

materials in the disturbed layer. Types of rotary tillers are shown in Figs. FIG. 60—COULTER BLADE—Notched—A Flat Circular Blade With
57-58. Equally Spaced Notches Around the Circumference—The Blade Edges
and Notch Surfaces are Sharpened.

S——

{front view)

FIG. 57—ROTARY TILLER—Broadcast Full Width Tilling—Rear-
Mounted

FIG. 61—COULTER BLADE—Fluted—A Circular Blade With Formed
Flutes Radiating From the Outer Periphery Toward the Center.
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FIG. 58—ROTARY TILLER—Strip Tiller With Crop Shields for Row FIG. 62—DISC BLADE—Plain—A Concave Circular Blade, Sharpened
Crop Cultivation—Rear-Mounted at the Circumference
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FIG. 63—DISC BLADE—Notched—A Concave Circular Blade With  FIG. 67—'S’ TINE—An ‘S’-Shaped Tine Used for Secondary Tillage

Equally Spaced Notches Around the Circumference—The Blade Edges  Operations as Well as Row Crop Cultivation—Tool Bar Attachment Can

and Notch Surfaces are Sharpened. be Either Horizontal or Vertical—Material Cross Sections Range From 32
mm Wide x 10 mm Thick (1.25 in. Wide x 0.394 in. Thick) to 45 mm
Wide x 14 mm Thick (1.75 in. Wide x 0.562 in. Thick).

P

FIG. 68—COIL SHANK-—A Shank of Round or Square Cross Section
That Has a Circular Coil of Material as an Tntegral Part of the Shank’s
Shape—The Coiled Section Provides a ‘Spring’ Effect When
Encountering Obstructions.

FIG. 64-—CHISEL PLOW SHANK—Medium Duty—50 mm Wide x 25
mm Thick (2 in. Wide x 1 in. Thick) or Smaller Cross Section of Material

N

FIG. 69—SUBSOILER (RIPPER) SHANK—Material Section and Shape
That Permit Working Depths Greater Than That of Heavy Duty Chisel
Shanks or Other Primary Tillage Implements.

FIG. 65--CHISEL PLOW SHANK—Heavy Duty—50 mm Wide x 32
mm Thick (2 in. Wide x 1 1/4 in. Thick) or Greater Cross Section of .
Material

=

FIG. 70—FURROWERS—A Formed ‘V’-Shape Cutting Blade With
Wings Shaped to Deflect the Soil Upward and Away From the Center
Point of the ‘V’—Furrowers are Used to Form Ridges or Furrows.

L

FIG. 66—FIELD CULTIVATOR SHANK—Material Cross Sections are  FIG. 71—SWEEP BLADE—A ‘V’-Shaped Blade Designed to Operate at
Usually Less Than 19 mm (0.75 in.) Thick and of Various Shallow Depths, to Destroy Weed Growth, and to Loosen the Soil Surface
Widths—Shapes are Described as ‘C’ Shape, ‘S’ Tines, ‘K’ Tines, and  Without Covering Residue—Cutting Width of ‘V’ Greater Than 600 mm
Spring Tooth. (24 in.)



FIG. 72—MOLDBOARD PLOW—A Shear Blade and Moldboard
Combination That Provides for Cutting and Turning of the Furrow Slice.

FIG. 76—BASKET ROLLER—Cylindrical, Reel-Type Assemblies or

Baskets Made With Wire Rods, Bars, or Blades, Used to Mix and Level
the Soil Surface.

FIG. 73-—ROTARY HOE WHEEL—Tine-Like Projections Equally
Spaced, in a Circular ‘Wheel’ Configuration About a Central Hub
Assembly—The Hoe Wheels are Ground-Driven to Provide Shallow
Surface Tillage.

FIG. 77—PACKER ROLLER WHEEL—Cast Iron Wheels of Various
Diameters and Circumferential Shapes Used to Firm the Soil and Break
up Clods.

FIG. 74—SPIKE TEETH—A Round, Square, or Diamond-Shaped Cross
Section of Material—Teeth are Laterally Spaced on Frame Bars and Used
as a Tillage Component to Mix and Level the Soil Surface.

FIG. 78—TREADER WHEEL—Paddle-Like Projections Spaced in a
Circular Wheel Cunfiguration About a Central Hub and Axle—The
Treader Wheels are Ground-Driven to Uproot Small Vegetation and Break
up Cloddy Soil Surfaces.

FIG. 75—SPRING TEETH—A Circular Material Cross Section Coiled in
the Mounting Area to Provide Flexibility to the Shank End of the Tine,
Used as a Tillage Component to Mix and Level the Soil Surface.



